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TO 

Mem ora ndum 
Pir. D. C. Hutchison, Chief 

Technical Information Division 

FROM : D r .  F. Ka l i l  
Mission Analysis Office 

SUBJECT: Release of a l l  Reports by Hughes Aircraf t  Company on 
Contract NAS5-9637 

DATE: June 7 ,  1967 
I I I 

I 

. -  

With the concurrence of D r .  F. 0. Vonbun, Chief, Mission Analysis 
Office,  I am herewith authorizing you to  re lease  a l l  repor t s  by the 
Hughes Aircraf t  Company on Contract NAS5-9637, i n  accordance with --___- . - - -  - _  

~ affCcKed Document Release Form. --"-.--&--- 

I n  addi t ion t o  a f i n a l  report  scheduled t o  be published i n  
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FY 1968, the  Hughes Ai rc ra f t  Company publishes a progress report  
quarter ly .  
date. 
Microwave and Laser Sys t e m s  for  Communication and Tracking." Accord- 
i ng  t o  Ar t ic le  I1 of the  Contract, the Technical Information Division 
receives four copies of the reports  on this  Contract. 

S ix  quar te r ly  progress r epor t s  have been published t o  
These repor t s  bear the general t i t l e ,  "Parametric Analysis of 

Also, please a c t  on the request i n  the  attached l e t t e r .  _. 

_- - 
-___ - 

J< gL[.y 
Ford K a l i l  
Staff  Member 

Mission Analysis Office 

Enc 1 os ure s 

507-FK:hs 
052.05.27 
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m i t t e r  and r ece ive r  ape r tu re  limits a r e  r eached  a l l  additional funds 

wil l  be alloted to l a s e r  power.  Then, 

f o r  anycr, range i n c r e a s e s  as the 1 / 2  power of s y s t e m  cos t ,  

where  

if  the r ece ive r  ape r tu re  l imi t  i s  reached f i r s t ,  and 

i f  the t r a n s m i t t e r  ape r tu re  l imi t  is reached f i r s t .  

= ‘tM 

‘5 = ‘rm 

A SAMPLE PROBLEM CALCULATION 

The foregoing optimization procedure  has  been applied to a l a s e r  

communicat ion s y s t e m  using a n  argon-ion l a s e r  ( A  = 0.  5p)  and to 

2.3 gc and 94 gc microwave  s y s t e m  transmit t ing 1 megacycle  te levis ion 

with an  e r r o r  r a t e  of 10- 3 . Figure 8 depicts min imum sys t em va r i -  

able cost  a s  a function of range fo r  each of these  sys tems.  

In this  calculation, cost  and weight of l a s e r  s y s t e m  t r ansmi t t e r  

and r ece ive r  ape r tu re s  a r e  a s s u m e d  to v a r y  a s  the cube of the ape r tu re  

d iameter .  

v a r y  a s  the squa re  of the ape r tu re  d iameter .  

and launch cos ts  w e r e  a s sumed  for a l l  sys tems.  

and cos ts  a r e  based on a so lar  photovaltaic power s y s t e m  at near  M a r s  

so l a r  illumination intensity and a s s u m e  2070 power conditioning lo s ses .  

Launch cos ts  w e r e  based  on a Voyager M a r s  miss ion  c i r c a  1975 and 

es t imated  1970-75 Saturn V booster  costs .  These  cost  values a r e  

given in  Tables  I and 11. 

Microwave s y s t e m  ape r tu re  cost  and weight i s  assumed t o  

The s a m e  power s y s t e m  

Power  sys tem weights 

The l a s e r  s y s t e m  cost  i s  divided optimally between t r ansmi t t e r  

power,  t r ansmi t t e r  ape r tu re ,  and r ece ive r  ape r tu re  until t r ansmi t t e r  

power reaches  an a s sumed  limiting value of 2 watts.  Sys tem cost  

2 -43 
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